Introduction
Integrative medicine is generally defined as a blend of conventional and complementary and alternative medicine (CAM), aimed at providing the best care for the patient as a whole, by applying the most appropriate options from each modality 1) . Over the past 2 decades, there has been a documented (473) increase in the number of clinical centers providing integrative medicine worldwide, including in the United States, Europe, and Korea 2, 3) . Traditional medical systems such as traditional Chinese medicine (TCM), Ayurveda, and traditional Korean medicine (KM) are considered to be components of CAM and have played key roles in the development of integrative medicine. Integrative medicine can help clinicians and practitioners address the patient's whole being and experience, potentially meeting the patient's total needs more completely than western medicine (WM) or TCM alone could 4) . The number of hospitals administering integrative medicine and the number of patients seeking integrative medical service are increasing every year. In addition, recent studies have shown that TCM or KM, in the form of acupuncture and herbal medicine, have positive effects for some symptoms and diseases such as cancer-related pain, allergic rhinitis, and degenerative arthritis [5] [6] [7] . However, documentation and successful integration of TCM and WM in clinical practice is lacking 8) .
There are several differences between TCM and conventional medicine. In TCM, a symptom or sign can only be understood in terms of how it relates to the integrity of the whole patient, with particular consideration for environmental interactions 5) . In WM, diagnoses are based on scientific knowledge and treatments have been proven effective through scientific research. Generally, TCM is relatively qualitative, while WM is relatively quantitative 8) . However, the application of TCM pattern differentiation has been demonstrated to be effective in clinical practice 9) . KM is partly based on TCM and has many common features. However, KM focuses on the specific characteristics of the patient rather than individual symptoms 10) . KM follows the pattern differentiation of symptom and approach of TCM (bianzheng shizhi), but focuses on observed symptoms and their relation to the patient's physical characteristics 11) . Therefore, KM sometimes uses different treatments for the same disease, the choice of which depends on the patient's physical characteristics. KM has been found to be highly effective and is widely used in chronic diseases and disorders that do not respond to WM. Therefore, integrative approaches are expected to be very successful and efficient.
Jaundice is one of the main symptoms of hepatobiliary disease. Jaundice can be classified in both WM and KM, but each has a different approach to classification. Commonly, jaundice is defined as yellowing of the skin. From the WM perspective, jaundice is classically defined as a serum bilirubin level > 2.53 mg/dL along with a clinical finding of yellowish skin and sclera caused by an excessive deposition of bilirubin secondary to hyperbilirubinemia. Skin discoloration is typically detected clinically once the serum bilirubin level has increased above 3 mg/dL. Bilirubin metabolism takes place in 3 phases: pre-hepatic, intra-hepatic, and post-hepatic. Dysfunction in any of these phases can lead to jaundice. Jaundice is a consequence of many different clinical conditions, including hepatobiliary, cardiac, hematologic, and pancreatic disorders. From the perspective of KM, there are many different methods of classifying jaundice, which are based on various theories. Heat and dampness are the main etiological factors of jaundice. Patients presenting with the heat pattern tend to have symptoms such as anorexia, anxiety, chest pain, chest discomfort, dry mouth, thirst, reddish urine, and constipation. Patients presenting with the dampness pattern tend to have symptoms such as abdominal swelling, nausea, vomiting, fatigue, yellowish urine, brownish urine, and sticky stool.
A combination of conventional and complementary and alternative therapy could be useful to cure jaundice. Several studies have concluded that KM is of great utility in the cure of jaundice [12] [13] [14] . A variety of studies have focused on the therapeutic effects of CAM [15] [16] [17] [18] . Therefore, it is expected that integrating Figure 1 presents an overview of our literature search strategy, including the number of studies included and excluded at each stage in the process. We searched the main Korean electronic databases, including the Oriental Medicine Advanced Searching Integrated System (OASIS), the National Assembly Library, the Korean studies Information Service System (KISS), the National Discovery for Science Leader (NDSL), and the DBpia Korean e-journal portal. Our search terms included ("Jaundice") AND ("Case study" OR "Case report" OR "Case"). For some databases (National Assembly Library, OASIS), we only used the search term "Jaundice." Institutional review board and signed consent from patients were not required because all information used in our analyses had already been published.
Methods

Literature Sources and Search Strategy
Inclusion Criteria
We included case reports and clinical experiences published in Korean journals if patients' symptoms and blood test results were both described and if the patients were diagnosed with or complained of jaundice. To be included, articles also needed to contain enough information to allow us to distinguish between the dampness and heat patterns (28 articles) (Fig. 1 ).
(475)
Exclusion Criteria
All case series, reports of in vitro cell cultures, and animal studies were excluded. For each article that was not excluded based on an irrelevant title and/or abstract (350 articles), the full article text was evaluated (74 articles). We also excluded case reports that did not list 5 or more symptoms (to distinguish between the dampness and heat patterns), and all case reports for which the authors' classification assignments (heat vs. dampness) did not coincide (46 articles).
After applying the inclusion and exclusion criteria, 28 articles involving 32 patients remained and were analyzed in this study ( Fig. 1 ).
Distinguishing between dampness and heat pattern
According to the Dongeui Bogam 19) , heat and dampness are the two main etiological factors of jaundice, so jaundice can be subdivided into the heat and dampness patterns. The heat pattern is characterized by heat intolerance, red complexion, anxiety, constipation, red urine, thirst, mouth dryness, hot limbs, thickly coated tongue, dense or thick discharge. In contrast, the dampness pattern is characterized by chest discomfort, nausea, vomiting, languidness, vaginal discharge, edema, or diarrhea. Two doctors of KM reviewed each case that met our inclusion criteria. We classified a case as following the dampness or heat pattern only if the judgment of both doctors agreed.
Laboratory Test Results
Laboratory test results were obtained from published case records. We compared these laboratory data according to the patient group. Complete blood cell counts included white blood cell count (WBC), hemoglobin (Hb) concentration, hematocrit (Hct) level, and platelet count (PLT). Liver function tests included those measuring the aspartate aminotransferase (AST), alanine aminotransferase (ALT), alkaline phosphatase (ALP), gamma glutamyl transpeptidase (GGT), direct bilirubin, and total bilirubin levels. Protein, albumin, blood urea nitrogen (BUN), and creatinine levels were also compared.
Statistical Methods
The two-sample t-test and Bayes factor (BF) were used to compare groups in order to test for differences between mean variable values in the heat and dampness groups (our null hypothesis was no difference between heat and dampness groups). The two-sample t-test and BF are frequentist and Bayesian approaches, respectively. For each variable in our analysis, we also compared the frequentist and Bayesian test statistics with each other.
Bayesian methodology is an innovative way to differentiate KM patterns for jaundice. Broadly, the BF is a ratio of the odds of 2 models (null and alternative), expressed in decimal form. BF can also be thought of as the odds that result from dividing the likelihood of the null hypothesis by the likelihood of the alternative hypothesis. The BF can be regarded as the result of a simple fraction or division, in which the probability of null hypothesis is divided by the probability of alternative hypothesis. Its interpretation is straightforward: a BF of 1.0 represents equal odds for either hypothesis, a BF greater than 1.0 suggests evidence for the null hypothesis, and a BF less than 1.0 suggests evidence for the alternative hypothesis.
As for traditional effect size estimates, the interpretation of BF involves some flexible categories 20) . In this study, the null hypothesis was 0 difference between the mean values of a variable for the heat and dampness patterns (H 0 : µ A -µ B = 0, where µ A is the mean value of the variable for the heat pattern group, and µ B is the mean value for the dampness pattern group). The alternative hypothesis was a non-zero difference between the mean value of a variable in the heat and dampness pattern groups (H 1 : µ A -µ B ≠ 0). Therefore, a BF greater than 1.0 does not suggest the existence of difference between the means of the 2 groups. On the other hand, a BF less than 1.0 suggests that such a difference exists.
We used open-source R software (version 2.15.2), which is the result of a collaborative effort with contributions from all over the world, and the "LearnBayes" package 21) for statistical computations.
Results
Bibliometric Information
We screened a total of 424 articles that were obtained by searching the 5 electronic databases. Of these articles, 350 were excluded due to irrelevant title and/or abstract. For each of the remaining 74 articles (containing 83 cases), the full texts were evaluated. Forty-six articles were excluded because they did not contain enough information on symptoms to distinguish classify according to the heat and dampness patterns.
Patient Characteristics
In total, 28 articles involving 32 patients were 
included in the present study's results. The mean age of patients was 46 years (range 3-77). Nineteen patients were female and 13 were male. Only 7 patients were treated by KM. Seventeen patients were categorized as belonging to the heat pattern group (53%), and 15 patients were categorized as belonging to the dampness pattern group 15 (47%).
On an average, each article provided information on about 7 symptoms.
3. Laboratory data 1) Vital signs Key patient vital signs are presented in Table 1 . Body temperature (BT) was found to be significantly higher in the patients showing heat pattern (BF = 0.225, P-value = 0.013). Heart rate (HR) did not differ significantly between the 2 groups (BF = 3.100, P-value = 0.933).
2) Complete blood cell counts Key laboratory data are summarized in Table 1 . A statistically significant difference between the 2 groups was not observed for any of these variables, either by the BF or the t-test analysis.
3) Liver function tests
Key laboratory test data are summarized in Table  1 . For several variables, i.e., AST, ALT, ALP, GGT, and direct bilirubin, there was weak evidence supporting the null hypothesis (zero difference between the means of the heat and dampness pattern groups). However, for the total bilirubin analysis the BF was 0.854. Therefore, there is evidence of a non-zero difference in mean total bilirubin levels between the heat and dampness pattern groups. Indeed, as presented in Fig. 2 , levels of total bilirubin were significantly higher in the dampness pattern group (13.86 ± 11.85 mg/dL) than in the heat pattern group (7.00 ± 6.64 mg/dL).
Discussion
Pattern differentiation is the key theory underlying KM and provides the most important diagnostic principle for KM therapy. While KM pattern differentiation generally focuses on patient characteristics, pattern differentiation in conventional medicine is based on signs and biomedical test results such as laboratory test data. Therefore, patients suffering from the same disease (as diagnosed through conventional medicine) can be classified into different KM patterns. For example, (478) jaundice a single WM diseasemay be classified as belonging to the heat or dampness patterns. Researchers have made many attempts to combine KM and WM for the treatment of stroke, musculoskeletal disorders, and conditions that result in pain [21] [22] [23] [24] [25] [26] . By integrating conventional medicine with KM pattern differentiation, clinicians could practice combined health care, helping them meet demands for high-quality medical service. Such demands have been increasing recently, especially for integrative medicine. Therefore, integration of KM and WM is essential for future clinical practice. In the present study, we explored whether the laboratory test results differ between heat pattern and dampness pattern jaundice patients.
According to a frequentist t-test with an alpha of 0.05, there was no significant difference in the mean total bilirubin levels between these 2 groups (P-value = 0.070). However, according to a Bayesian approach, there was evidence of a difference in the mean levels between the 2 groups (BF = 0.854). Therefore, patients who had dampness pattern jaundice tended to have higher levels of total bilirubin than those with heat pattern jaundice. In comparison, for direct bilirubin, there was no significant difference between the 2 groups according to either method. Accordingly, patients with the dampness pattern may have higher levels of indirect bilirubin. These results are in contrast with the findings of Wu et al. 27) showing that the ratio of direct bilirubin to indirect bilirubin equals or exceeds 1 in patients for whom dampness is dominant. It has been demonstrated that the syndrome of dampness is caused by an imbalance of water metabolism, either locally or in the whole body 27) . The pathophysiological basis of dampness-heat syndrome is pathological changes of tongue, which may be one of the important indices by which the dominance of dampness or heat can be judged 28) . Additionally, we have shown that the level of total bilirubin could also be an index that differentiates between the dampness and heat patterns. For patients with higher levels of total bilirubin, the dampness pattern is more probable. In WM, the bilirubin level is a biomarker with several uses. Levels of bilirubin can be an important laboratory parameter for differentiating between benign and malignant underlying causes among patients with obstructive jaundice 29) . Higher bilirubin levels may be associated with poor survival rates in patients with pancreatic cancer 30) . In addition, total bilirubin can be used to monitor the treatment of severe jaundice 31) . When we subdivided jaundice into the heat pattern and the dampness pattern, our criteria were entirely based on symptoms. Consequently, there is no correlation between severity of jaundice and the patterns of heat or dampness.
Indirect bilirubin is the difference between total and direct bilirubin and, accordingly, is a measure of the unconjugated fraction of bilirubin. In WM, indirect hyperbilirubinemia is associated with hemolysis, drug toxicity, and genetic syndromes, such as Gilbert syndrome and hematoma 32) . Patients with heat pattern (37.69 ± 1.16℃) tended to show higher BT than those with dampness pattern (36.64 ± 0.66℃). BT tended to be higher among patients with heat pattern because heat pattern characterized by heat intolerance. In addition to total bilirubin, our study supports the conclusion that BT can be used for objective assessment of pattern differentiation (BF = 0.225; P-value = 0.013).
Except for total bilirubin, no statistically significant differences were observed between liver function variables for heat pattern and dampness pattern. In KM, dampness-heat syndrome can be caused by a combination of dampness and heat. When dampness-heat accumulates in the liver and gallbladder, jaundice can be a resulting symptom 33) . In WM, liver function tests are often used as a screening tool. Biochemical markers such as AST, ALT, ALP, GGT, protein, and albumin levels can be used to detect the functional status of the liver. (479) Despite this, among potential liver biomarkers, only total bilirubin levels were associated with a statistically significant difference between the heat and dampness pattern groups.
Complete blood cell count test results such as WBC count, Hb concentration, Hct level, and PLT count revealed no differences between the 2 groups. From the WM perspective, these tests reflect hematopoietic function and general conditions such as acute inflammation. BUN and creatinine levels are indicators of kidney function. Consequently, the lack of association between these markers and the 2 groups was expected.
The limitations of this study include that pattern differentiation by symptoms could be subjective, and that pattern typing might differ between traditional medicine practitioners. To address this, two KM doctors reviewed each case; the case was classified the dampness or heat pattern only if the judgment of both doctors agreed. Also, we only observed published case reports instead of patients' cases, so the authors didn't have enough information to decide pattern. This study also had limitations stemming from its relatively small sample size of reviewed cases. Finally, there is one additional limitation that follows from our choice of Bayesian methods for statistical analysis: such methods require complex computations derived according to complicated formulas. However, it is easy to calculate the value of BF nowadays, thanks to computational software.
From the WM perspective, most cases of jaundice can be treated with the same regimens to relieve symptoms. However, from the KM perspective, different herbal preparations should be prescribed according to different patterns. In this study, we discovered a kind of association between pattern differentiation and laboratory test results. We show that the level of total bilirubin could be a referable index that differentiates between the dampness and heat patterns. Therefore, we suggest that herbal preparations compatible with dampness pattern could be prescribed to patients who have relatively high levels of total bilirubin. However, further study is necessary to verify these results.
Conclusions
This preliminary study suggests that total bilirubin levels are a potential biomarker for jaundice syndrome types. At high total bilirubin levels, the dampness pattern may predominate, whereas at low total bilirubin levels, heat pattern may predominate. Differentiating between these patterns will help to classify jaundice patients into subgroups that can receive different herbal preparations, which may help to eliminate jaundice.
